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DISCLAIMER

The views, opinions, and/or findings contained in this report are

those of the author and should not be construed as an official

* Department of the Army position, policy, or decision, unless so

designated by other documentation.

The word "he" is intended to include both the masculine and feminine

genders; any exception to this will be so noted.
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ABSTRACT

This study has two primary objectives. First, to investigate how

* the existing methods of estimating major item prices for FMS could

I be improved so that the difference between that estimate and the

actual price charged will not vary by more than 10% of the initial

price. Second, to determine the initial versus final price differ-

~ ences currently being experienced by the Army. It was found that

a few cost-effective improvements are possible though the average

* ratio of final prices to initial prices of between 93% and 99% is

9, well within acceptable limits. The study recommends that the

price estimating process be automated by all I4SCs, that a contin-

gency reserve be added in those cases where there is a low confi-

dence in the initial price estimate, and that the US Army Security

Assistance Center (USASAC) prepare a quarterly management report

of the price ratios for each subordinate command and for the total

Army case load.

Report Title: Single Pricing For Major Items in FMS.

Study Number: LSO 004.

Study Initiator and Sponsor: US Army Security Assistance Center
ATTN:- DRSAC-MS
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EXECUTIVE SUMMARY

- 1. Authority For the Study. The authority for this study comes

* frcm a US Army Security Assistance Center (DRsAC-Ms) study direc-

* tive, undated, subject: LSO Study 004, Single Pricing For Major

* Items In FMS.

2. Problem/Background.

a. The United States Government (USG) sells billions of dollars

of military equipment to foreign nations each year under the Foreign

Military Sales (FMS) program. A preliminary to each potential

sale is the process of establishing the availabilities and prices

of the items that the foreign customer desires to purchase. Because

there is no firm price list that can be used to establish the price,

* the customer is provided an estimate.

b. Primarily because of Government Accounting Office (GAO),

* Defense Audit Service (DAS) (now DOD IG), and Army Audit Agency

(AAA) reports of audit, it is generally felt that the initial cost

* estimates are too low and of questionable accuracy.

C. If the price estimates for potential FMS offerings are too

low at the time of case initiation, this results in a need to

- renegotiate the sale, customer dissatisfaction, a potential

failure to recoup all the costs incurred by the USG in accordance

* with the Arms Export Control Act, and the potential for adverse*

foreign policy impacts.

* 3. ObJectives.

a. The overall objective is to improve the current initial

price estimating methods in order to decrease the likelihood of

-.-..- ..
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the difference between the initial price estimate and the price at

case close out from exceeding 10% of the initial price quote.

Subobjectives are listed below.

(1) To evaluate methods and techniques used in pricing

major items for FMS customers.

(2) To develop improvements to the existing pricing metho-

dology such that the offered price will not require updating or

renegotiation during the case execution time frame.

(3) To consider the concept of a management reserve to

support a single fixed-price quote.

(4) To recommend appropriate pricing procedures in accord-

ance with the goal (law) of FMS management to conduct the program

at no cost to the USG.

(5) To develop a procedure to maintain visibility and

awareness of price effects and price changes as the FMS case moves

through its lead time.

b. During the course of the study it was found that, though

price estimates were believed to be low and imprecise, no work had

been done by any of the organizations involved in FMS to determine

the extent of the problem and if in fact there was a problem. Snow

and Izzi of this office (LSO) had done a brief analysis of costs

", in 1975 (Ref 1). The scope of the current study was consequently

broadened to include an investigation of historic FMS case data to

determine the magnitude of the disparity between the initially

quoted price for major items on DD Form 1513 and the price that

2
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was finally paid by the customer after the items were delivered.

An in-depth discussion may be found in a later section (VI E).

4. Limits and Scope.

a. This study is unclassified.

b. only major items are of interest in this study though

statistics on cases and case lines for other than major items are

provided. This study pertains to Army materiel managed by DARCOM

with the following Commodity Management Codes (CMC):

B other support equipment, ground forces support
materiel

C medical - dental materiel

H aircraft - air materiel

K tactical and support vehicles -combat and
automotive materiel

L missiles - missile materiel

M ammunition, weapons and tracked combat vehicle's
weapons, special weapons, chemical and fire
control materiel

Cryptologic materiel (CA~C P) and COMSEC materiel (cMC U) were not

considered. Pricing evaluations include sales of non-excess major

* items whether delivered from storage, from procurements initiated

to maintain "in kind" inventory levels, from procurements specifi-

cally for FMS, or from inventories to be replaced with improved

items. The selling price of surplus major items was not evaluated

nor was the adequacy of asset use, accessorial, or administrative

* "add-on" charges.

5. Assumptions. No assumptions were made.

3



* 6. Methodology.

a. The US Army Armament Materiel Readiness Command (ARRCOM),

*the USA Missile Command (MICOM), the USA Tank Automotive Command

- (TACOM), and the USA Troop Support and Aviation Materiel Readiness

* Command (TSARCOM) were visited to determine how initial estimates

* were established and to determine the types of problems experienced

in estimating the, initial prices. The USA Communications-Electronics

*Command (CECOM) was excluded at the soors request.

b. The readiness commands listed above and the following

* commands were contacted for historic financial data on closed

Army cases: USA Security Assistance Center (USASAC-o), New

Cumberland Army Depot); USA Security Assistance center (USASAC-M),

HO DARCOM; Security Assistance Accounting Center (SAAC), Denver,

* Colorado; and the Defense Security Assistance Agency (DSAA), the

Pentagon.

7. Findings and Conclusions. The FMS prices estimated by the

*Major Subordinate Commands (MSCs) can and are being improved. There

is a limit to the improvements that can be made to the estimating

* process under the existing regulatory and legal constraints. The

following improvements, some of whiclh, are being implemented by

* individual readiness commands, will insure better estimates.

a. Automation of the estimating process will eliminate most

of the mathematical errors that still occur and will standardize

* the process and increase the objectivity of the estimates. Manage-

ment reports from the systems will provide visibility of cases as

they are developed and executed.

4
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b. Indexing is used as necessary in the estimating process.

Historic indices, used to bring an old price up to date, appear to

be adequate. However, The OSD inflation indices that the MSCs are

mandated to use for price projections are not realistic. More

realistic inflation indices should be developed and disseminated

by HQ DARCOM.

c. The Special Defense Acquisition Fund (SDAF) will increase
the responsiveness and improve price estimates on some of the

foreign customer high demand items.

d. Price estimates could be improved if potential producers

could be contacted legally for firm price estimates. The Army

Procurement Pamphlet (APP) and Defense Acquisition Regulation

(DAR) must be modified to accommodate this approach.

e. Quoting a fixed price to those customers who requested to

do business in this way would insure accurate price estimates for

these cases.

f. The management reserve concept has merit in those cases

where the initial price estimate is known to have a high degree of

uncertainty. The advantages of this concept for both the customer

and the USG outweigh the disadvantages.

g. The analysis of recently closed cases indicates that

in a majority of major item cases (over 60%) the final price is

between 90% and 110% of the estimated price and that in over 85%

of the cases the estimates are under 110% of the final price.

5



8. Recommendations.

a. The Foreign Military Sales process should be automated at

all MSCs.

b. DARCOM seek approval to use inflation indices that are

more realistic than the currently mandated Office of the Secretary

of Defense indices.

c. The DAR must be amended to permit MSCs to solicit firm

prices from contractors.

d. Customers should be given the option of a fixed price on

the items they wish to purchase.

e. A management reserve should be used for those case lines

where little or no historic pricing information is available.

f. USASAC-M be charged with preparing a quarterly performance

report based on the ratio of final price to originally quoted price

to keep abreast of MSC and total Army estimating performance.

6



MAIN REPORT

I. Background.

A. The United States Governuent (USG) sells billions of

dollars of military equipment to foreign nations each year under

the Foreign Military Sales (FMS) program. A preliminary to each

potential sale is the process of establishing the availabilities

and prices of the items that the foreign customer desires to purchase.

Because there is no firm price list that can be used to establish the

price, the customer is provided an estimate.

B. Primarily because of Government Accounting Office (GAO),

Defense Audit Service (DAS) (now DOD IG), and Army Audit Agency (AAA)

reports of audit, it is generally felt that the initial cost estimates

are too low and of questionable accuracy.

C. If the price estimates for potential FMS offerings are

too low at the time of case initiation, this results in a need to

renegotiate the sale, customer dissatisfaction, a potential failure

to recoup all the costs incurred by the USG in accordance with the

Arms Export Control Act, and the potential for adverse foreign

policy impacts.

II. Objectives.

A. The overall objective is to improve the current initial

price estimating methods in order to decrease the likelihood of

the difference between the initial price estimate and the price at

case close out from exceeding 10% of the initial price quote. Sub-

objectives are listed below. -_

7
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1. To evaluate methods and techniques used in pricing

major items for FMS customers.

2. To develop improvements to the existing pricing

methodology such that the offered price will not require updating

or renegotiation during the case execution time frame.

3. To consider the concept of a management reserve to

support a single fixed-price quote.

4. To recommend appropriate pricing procedures in accord-

ance with the goal (law) of FMS management to conduct the program

at no cost to the USG.

5. To develop a procedure to maintain visibility and

*awareness of price effects and price changes as the FMS case moves

* through its lead time.

B. During the course of the study it was found that, though

price estimates were believed to be low and imprecise, no work had

been done by any of the organizations involved in FMS to determine

the extent of the problem and if in fact there was a problem.

Snow and Izzi of this office (LSO) had done a brief analysis of

costs in 1975 (Ref 1). The scope of the current study was conse-

quently broadened to include an investigation of historic FMS case

data to determine the magnitude of the disparity between the

* initially quoted price for major items on DD Form 1513 and the

* - price that was finally paid by the customer after the items were

delivered. An in-depth discussion may be found in a later section

(VI E).

8



III. Limits and Scope.

A. This study is unclassified.

B. Only major items are of interest in this study though

statistics on cases and case lines for other than major items are

provided. This study pertains to Army materiel managed by DARCOM

with the following Commodity Management Codes (CMC).-

B other support equipment, ground forces support
materiel

C medical - dental materiel

H aircraft - air materiel

K tactical and support vehicles - combat and
automotive materiel

L missiles - missile materiel

M ammunition, weapons and tracked combat vehicle's
weapons, special weapons, chemical and fire
control materiel

Cryptologic materiel (CMC P) and COMSEC materiel (CMC U) were not

considered. Pricing evaluations include sales of non-excess major

items whether delivered frcm storage, frcm procurements initiated

Sto maintain "in kind" inventory levels, from procurements specifi-

cally for FMS, or from inventories to be replaced with improved

items. The selling price of surplus major items was not evaluated

' nor was the adequacy of asset use, accessorial, or administrative

"add-on" charges.

IV. Assumptions. No assumptions were made.

V. Methodology.

A. The US Army Armament Materiel Readiness Command (ARRCOM),

the USA Missile Command (MICOM), the USA Tank-Automotive Command

9
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(TACOM), and the USA Troop Support and Aviation Materiel Readiness

Command (TSARCOM) were visited to determine how initial estimates

were established and to determine the types of problems experienced

in estimating the initial prices. Though the USA Communications-

Electronics Command (CECOM) was excluded from in-depth research at

the sponsor's request, where data or information was available in

conjunction with the other MSCs, it was included in this report.

B. The above readiness commands and the USA Security Assis-

tance Center (USASAC-O), New Cumberland Army Depot; USA Security

Assistance Center (USASAC-M), HO DARCOM; Security Assistance Account-

ing Center (SAAC), Denver, Colorado; and the Defense Security

Assistance Agency (DSAA), the Pentagon, were contacted for historic

financial data on closed Army cases.

VI. Analysis and Discussion.

A. Background:

1. Security Assistance and Foreign Military Sales: When -

the United States Government provides military related goods and

services to foreign countries, this is called Security Assistance

(SA). The Defense Institute of Security Assistance Management

(DISAM) (Ref 2) admits to the existence of a "definitional dilemma"

in defining SA. Definitions exist but there appears to be no one

accepted definition used consistently by all. The definition used

in this report comes from the Joint Chiefs of Staff (JCS) publication,

Department of Defense Dictionary of Military and Associated Terms

(JCS Pub. 1). Security Assistance is a:

10
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"Group of programs authorized by the Foreign Assistance
Act of 1961, as amended, and the Arms Export Control Act

the United States provides defense articles, military

training, and other defense related services, by grant,
credit or cash sales, in furtherance of national policies

and objectives."

More specifically though, as will be outlined below, this report .

*deals with the sale of military goods and services which is a

*subset of SA generally referred to as Foreign Military Sales..-

DISAM (Ref 2) defines Foreign Military Sales as:

"That portion of*United States security assistance
authorized by the Foreign Assistance Act of 1961, as
amended, and the Arms Export Control Act, as amended.
This assistance differs from the Military Assistance *-

Program and the International Military Education and
Training Program in that the recipient provides re-
imbursement for defense articles and services trans-
ferred (JCS Pub 1). Includes cash sales from stocks
(inventories, services, training) by the DOD; DOD
guarantees covering financing by private or Federal
Financing Bank sources of credit sales of defense
articles and defense services."

*FMS as a program of SA is an extension of the United States foreign

policy objectives. If the United States Government is unable to

meet commitments made by the Department of the Army (DA) to deliver

materiel, or services at specified prices and times, this can reflect

adversely on the image of the United States abroad and may cause

* severe policy impacts. Currently, the United States Government pro-

vides security assistance to over 75 sovereign nations though

approximately 100 countries have been determined by the President

to be eligible to participate in FMS.



2. Historic FMS:

a. Historically, the US was a recipient of Security

Assistance (SA) during the American revolution when France fur-

nished troops, ships, advisors, and money.

b. During the First and Second World Wars, USG aid to

the allies was substantial. The Truman Doctrine (National Security

Act of 1947) is generally accepted as the United States initial

comnmitment to the principle of collective security and is recog-

nized as the genesis of later and existing foreign assistance

programs. SA is administered in support of foreign policy national

* security objectives of the United States.

3. The FMS Environment:

a. The environment in which FMS transactions take place

is characterized by the following: continuing inflation which must

be taken into account when price projections are made; congressional

interest, best exemplified by the numerous audits performed to

insure that all costs incurred by the United States Government (USG)

*in an FMS transaction are recovered; increasing sophistication in

* the weapons systems being developed; continued growth of the FMS

program.

b. FMS is a tool of the nation's foreign policy and when

carried out conscientiously can reap great benefits in the inter-

national arena. It has a very positive economic effect on employment

and the national technology base yet it is often used as a political

football by congress. In spite of the benefits, nationally there

is a moral uneasiness that we are becoming the arsenal on the

world.

12



4. Types of Foreign Military Sales:

a. The DSAA Military Assistance and Sales Manual (MASM)

(Ref 3) defines Military Export Sales, also a subset of SA, as:

"All sales of defense articles and defense services made
from US sources to foreign governments, foreign private
firms and international organizations, whether by DOD or
by US industry directly to a foreign buyer. Such sales
fall into two major categories, Foreign Military Sales
and Commercial Sales."

Commercial sales are State Department sanctioned sales of items di-

rectly by the producer to the foreign customer. In Foreign Military

Sales, the DA acts as the customer's agent. Only Foreign Military

Sales are explored in this report.

b. In an FMS transaction,, the description of the goods

or services and the paperwork and the administrative actions ne-

cessary to process the sale are called a case. Generally, cases

involving Army equipment are developed, written, and implemented

by elements of the US Army Materiel Development and Readiness

Command (DARCOM). The implementation and execution of DARCOM's

FMS responsibilities are coordinated by the US Army Security Assis-

tance Center (USASAC).

c. USASAC Receives requirements for sales cases in two

ways: through diplomatic channels or through direct contact autho-

rized between USASAC and the customer country. When USASAC receives

the customer's request for materiel, the case is assigned to one

of the Major Subordinate Commands (MSC) within DARCOM. The MSC

then prepares a Letter of Offer and Acceptance, Department of

Defense Form 1513. The price estimate that is entered on the DD

Form 1513 is the subject of this report.

13
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5. DD Form 1513: Department of Defense Form 1513,

United States Department of Defense Offer arnd Acceptance, is a dual

purpose document which serves as an offer, by the United States

government to sell and, when signed by an FMS customer, it is an

acceptance of the offer. The Letter of Offer (and Acceptance),

abbreviated LOA, contains information of concern to the potential

purchaser and includes the expiration date of the offer, data as

to the availability and condition of the items of fered, estimated

total costs, terms of payment, and any appropriate special instruc-

tions. (FM 38-8, Chapter 19) (Ref 4). See Figure 1 for an example

of DD Form 1513.

6. Development phase, Execution phase: The processing

of a case can be broken down into a development phase followed by

an execution phase. The Letter of offer is prepared during the

development phase and the execution phase begins after the customer

accepts and signs the offer and lasts until all materiel has been

delivered, monies paid, and the case has been closed out.

7. Time Factors: The preparation of a case is done at a

DARCOM Major Subordinate Command (MSC). When a customer has identi-

fied his requirement and wants a price commitment from the USG, the

request is forwarded from the customer's representative to DA for

* processing through USASAC. DA is allocated 60 days to respond to the

request. The MSC normally has 53 days to prepare the LOA and

return it to the US Army Security Assistance Center (USASAC) where

it is reviewed. The LOA may go to higher headquarters or it may go

directly to the customer from USASAC. After receipt of the LOA,

14



UNITED STATES DEPARTMENT OF DEFENSE III PURCHER~ IN..* .. amil Add.Uj IZ0 Leadr,

OFFER AND ACCEPTANCE
121 PURCHASIERS REFERENCE 131 CASE IDENTIFIER

OFFE.
P-....., Mo IM Ate. Eawt. Cofflea Act. tow at..w. ft 1 Uamed Soolos IUS11)bb allfs to toll I" milwll Pwcd theoo doft- GONS.
Ce 14dcfli tv1s WIbC O belosm ttvenoW eootllot caif OOIoI.~ a o- W w4 S 1dmd" a -00,1 SIsO.Salcks W0 -0180500 torlow')b
gpe. to low .-.. co.m..emd howsmst OW so0msE am fotE . Allws A. als a -0 e spotles WoSS 8011 om Celahlad wv 

51
1V It 0- at Via

MPWWSed to. lifts OI0 aI ACIWWO

Tw N.... w T11. Tyge. Nomme Tis.

4El ADOROS 4 110 SAA ACCOUNTING ACTI VITY

ass" IIDAbTEorI." .

-211 ESTIMATED S

1221 ESTIMATED PACKING. CRATING. ANsO HANDLING COST S

1231 ESTIMATED GENERAL ADMINISTRATIVE COSTS

4 241 ESTIMATEDOCHARGESFOR SUPPLY LJPIPORT ARRANEMENT

.5.1211 OTHER ESTIMATED COSTS

1201 ESTIMATED TOTAL COSTS S

1211 ERMS 261 AMOUNT OF INITIAL DEPOSIT -

ACCIPANCI

[291 Ia. oya.W41 b33oRwe~e eIaws 4........ )1 MARK FOR COODE ____ ________

-- ____________________ Poo N858 ofWI @43 FREIGHT FORWARDER CODE

c1351 mg IFof .4 f MPOCURING AGENCY _____________

'ewg. 130) tha______ dov of It_- 1361 DESIGNATED PAYING OFFICE

11 __________________ 1371 ADDRESS Of DESIGNATED PAYING OFFICE
6 SIGNATUREl

3)21 YE

PREIOJ EGTIOE AY NISE UE00 1 e=m7 1513 UNTIL eSNAATIO,

Figure 1. DD 1513, LETTER OF OFFER AND ACCEPTANCE

15



the customer has 120 days to accept it. Once signed (accepted),

* the LOA becomes a contract between the customer and the United States

* Government. Most sales cases for major items take from 2 to 3

years to complete, the development phase usually requiring 7 months

of that time. See Figure 2 for the process flow.

8. Conditions of Sale: The general conditions covering

the sale are in Annex A of DD Form 1513, see Figure 3. one very

important clause is that which stipulates:

"B. The purchaser:
1. Shall pay to the USG the total cost to the USG
of the items, even if the final total cost exceeds
the amounts estimated in this offer and
acceptance."

When the customer signs the LOA, he agrees to pay whatever the

*final cost of the case will be. The price estimate on the LOA,

therefore, must be the most accurate obtainable at the time. The

customer country has to budget, appropriate, and obligate funds

for the purchase and if the final price is considerably greater than

the estimate, this can create problems in that the customer may not

have the funds immediately available to pay the increase. The USG

* can be embarassed by having to ask for more money and additional

manpower and time will be expended to collect the additional costs.

9. Changes to the LOA: Because of price or quantity

* changes, the LOA often needs to be changed. This can be done in

three ways: by preparing a new LOA, by preparing an amendment

to the LOA (DD Form 1513-1, Amendment to Offer and Acceptance) or

by modifying the LOA (DD Form 1513-2, Notice of Modification of

*offer and Acceptance). When possible, the preparation of a new LOA
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Figure 3. ANNEX A OF DD 1513 (continued)
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is avoided by using an amendment, or a modification to the LOA.

The amendment is used for minor changes that require purchaser

acceptance before implementation and only to meet essential adminis-

trative needs. Where the changes to the LOA are unilateral on the

part of the USG and do not require purchaser acceptance, a modifi-

cation is used. The modification is most frequently used when a

case is decreased in scope, when its availability is changed, when

the total cost of a case is increased by 10% or more, or when the

case increases by a large amount ($500,000) that is less than 10%

for a high cost case. The form provides for customer acknowledge-

ment of the change only. A price differential between the initial

offer and the final case close-out price within the 10% limit does

not require renegotiation.

B. Price Estimates:

1. Need for Price Estimates: As stated earlier, the

price estimating process is the responsibility of the MSC that has

management responsibility for the item or items that the customer

wants to buy. The price entered on the DD Form 1513 for each case

line is one total price for all the items in that case line and is

called a single selling price. The single selling price consists

of the base price for the item(s) plus all USG costs such as add-on

charges for nonrecurring research, development, test, and evaluation---

nonrecurring production costs; recurring production costs, and

asset use charges. The base price for materiel sold to foreign

countries is established on the basis of whether the item is from

procurement or stock, and if from stock, whether the item is to be

replaced in inventory (see Figure 4). The replacement determination
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TEST FOR BASE PRICE

(MAJOR ITEM)

STOCKED ITEM (NEW OR OVERHAULED)

EXCESS NON-EXCESS

MARKET VALUE

OR

FAIR VALUE RATE

(PERCENTAGE TABLE) REPLACE NO REPLACEMENT
PLUS STANDARD PRICE, OR

COST OF OVERHAUL REDUCED PRICE
(IF ACCOMPLISHED)

SAME DEL IMPROVED MODEL

REPLACEMENT COST, OR

REDUCED PRICE

REDUCED FULL FATIGUE

LIFE LIFE

REPI COST - WITH REPL COST

REDUCED PRICE

FORMULA -

Source: BUT
* ALM-45-2268-RB( A)

security Assistance AT NOT LESS THAN
* ~Reference Book C VAU

MARKETRA VALELU:EL

Figure 4. TEST FOR BASE PRICE
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is based on whether the sale will create a need for an inventory

replacement and whether the replacement decision will be reflected

in the Department of Defense program budgeting system within 12

months of its drop from inventory.

2. Price Estimating Procedure:

a. Department of Defense Instruction (DODI) 2140.1,

*March 9, 1977, (Ref 5) is the basic guidance for pricing materiel

and services sold to foreign nations. Army Regulation (AR) 37-60,

Pricing for Materiel and Services, (Ref 6) is the Army implementa-

* tion of this guidance.

b. At the subordinate caiimands, the International

*Logistics Directorate takes the administrative lead in processing the

DD Form 1513 during the development phase. The determination of the

availability of the item(s) and the preparation of the price estimate

* is done by item managers. The price estimates for items included

in that case but that are not managed by the MSC preparing the LOA

are provided for inclusion by the other responsible commands.

once the required information is gathered, the IL Directorate

prepares the case. Before the case is sent to USASAC, the Comp-

troller Directorate validates the price estimates. See Appendix B

for a detailed discussion of the case development phase.

C. Several different methods are used to arrive at-a-

* price estimate. Where the production of the item is ongoing,

the price is usually that of the items being produced; where not,

if the item has been produced/purchased recently, that price as

*it is or inflated, using indices, is used. The prices obtained in

this manner will be the most accurate. Where this is not possible
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and the use of a replacement price is mandated, historic prices

are inflated using indices. If a replacement price is not man-

dated, the standard price (price of record) is used. The Defense

Acquisition Regulation (DAR) does not allow producers to be con-

tacted for binding price quotes unless it is in the form of a

Request For Quotation (RFQ) or a Request For Proposal (RFP). This

does not prohibit contacting the contractors for quotes that are

non-binding on them, i.e., "solicitations for informational or

planning purposes." Unfortunately, the MSCs have often found these

informal quotes to be prepared hastily and usually lower than

RFQ or RFP quotes.

3. Standard Price:

a. There is no single price available to IL directorates

at the subordinate commands to be used as a base price for FMS

cases. The values assigned to Army items or equipment and called

"standard" prices are primarily designed to provide a simple and

uniform method for inventory valuation, accounting, and funds

transfer within DoD. These prices are current as of the last

representative buy.

b. The "standard" price as published and associated with

the Army Master Data File (AMDF) for secondary items and the Supply

Bulletin (SB) 700-20 or SB 710-1-1 for major items, focuses on

historical purchase cost, not replacement cost or current market

value. Where AMDF, SB 700-20 or SB710-1-1 are the only available

price sources, they should be used with caution. The applicable

historic cost indices must be used to bring the costs to the present

2 1.



value where replacement pricing is appropriate. The National

Stock Number Master Data Record (NSNMDR) in the Commodity command

Standard System (CCSS) provides secondary item prices for econanic

order quantities and the date of the last such purchase. The

NSNMDR is more current than the AMDF which it feeds.

4. Audits:

a. Between 1976 and 1980 the GAO, DAS, and AAA

completed over 60 audits of the FMS program, most of which were

directed at some aspect of pricing. A listing of recent reports

of audit is in Appendix C.

b. The majority of these audits which were critical

of the Army's FMS process dealt with undercharging customers by

* not including some element of cost, usually an element of the

add-on charges. These audits resulted from the increased emphasis

* in the mid-1970s on recovering all costs incurred by the USG on

behalf of the customer.

c. Most of these problems have been resolved by the Army

* .and consequently fewer audits of the Army's FMS program have been

*conducted in the past two years. Also, as a result of the plethora

of audits, a great deal of emphasis was put on improving the management

of the FMS program and especially the price estimating process at

the MSCs.

C. Reasons for Suboptimal Price Estimates:

1. Interviewees indicated that there were many reasons

* for the difference between the initial and final prices. Those

problems that appeared to be internal to the organization, such as

insufficient personnel, decentralization of the organization, etc.,
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are not discussed here. There were some problems that appeared

to be universal, these are discussed below.

2. The MSCs are charged with developing the best price

estimate within the limits of timeliness and practicality. The

majority of these items will have an existing contract or production

line and the contractor can usually provide prices that are credible

for the next 12 to 18 months. Many TACOM items fall into this .-

category. These cases rarely present problems. The remaining

cases present the problems and are not unique to any one command.

3. A large portion of the difficult-to-price items are

obsolete and/or have not been produced for several years or have a

* different configuration. Updating a historic cost has limitations,

especially where there is little competition in the market to

produce them.L

4. If a producer can be found for these items, the

*cost of setting up and staffing a production line will be very high

per item unless at least an economnic order quantity is required.

5. When the needs of several customers are combined in

a consolidated buy, a price is established for that quantity. If

one of the customers decides to cancel his portion of the order,

* the contracted quantity decreases and usually the unit price in-

creases. --

6. Often a customer requests that configuration changes

be made to an item or items that are being purchased. Some of

these changes have no Army counterpart and, therefore, no historic

cost data is available. These changes can and do increase the

price dramatically.
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7. If the potential customer does not sign (accept) the

prepared LOA within the required time frame or if the signed LOA

* is not returned to the MSC expeditiously, existing contracts may

have expired or the producer price "guarantee" may have expired

requiring renegotiation and a change in the price.

8. Timeliness plays a role in price inflation.

The rate of inflation has been decreasing recently but the unpre-

dictably high rates that were experienced earlier made price pro-

jections very difficult. many of the cases estimated at that

time have not yet been closed and large variations can be expected --

from them.

9. on many cases, price projections are required. These

are determined by applying an expected inflation rate to the current

replacement price of the item. The MSCs must use indices provided

*by the Office of the Secretary of Defense (OsD). The indices are

those provided by the office of Management and Budget for prepara-

tion of the President's budget. In the past they have often reflected

less than half the reasonably expected future inflation. The MSCs

have been directed to use these indices in spite of the recognized

understatement of the inflationary trend. A Government Accounting

* office report of audit (AFMD-81-62, September 10, 1981, Millions

in Losses Continue on Defense Stock Fund Sales to Foreign Customers)"

(Ref 7) states that the inflation factors used by the DoD (0OSD

*indices) to estimate FMS replacement costs are unrealistically low

* and recommended that a more realistic inflation index be adopted.

* The graph in Figure 5, though for Air Force stock fund items,

portrays the difference between actual inflation and the OSD index.
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ACTUAL COST GROWTH RATE IMPLATIONI 1.1

ON STOCK FUND PURCHASES
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Source: GAO Report AFMD-8l-62, Millions in Losses Continue on Defense i

Stock Fund Sales to Foreign Customers, September 1981.

Figure 5. COMPARISON OF ACTUAL COST GROWTH RATE
AND DEFENSE-DIRECTED INFLATION FACTORS
ON AIR FORCE STOCK FUND PURCHASES
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10. Though there are many checks and validations made

I on the component and total case costs, some mathematical errors

still appear.

11. As previously mentioned, problems are experienced

with the quality of the informational price quotes provided by the

contractors. In most cases the informal quote is solicited because

without the certified availability of funds for a case, neither an

RFQ nor an RFP can be issued. This is the situation prior to the

LOA being accepted by the customer.

D. Improvements that have potential:

1. Introduction: With the existing legal and regulatory

constraints unchanged, coupled with the changing foreign policy

objectives, price differences can be expected to continue as a way

of life. Improvements are possible but great changes are not.

The internal processes used by each of the subordinate commands to

* establish a price estimate appear to be orderly and sound. Little

I criticism can be leveled here. Many of the improvements discussed

below have been initiated at one or more of the MSCs and are pre-

sented here for consideration by the other commands. The potential

- for improving on these processes would be enhanced if a few key

regulatory constraints could be overcome, as explained later.

2. Automation:

a. The automation of the price estimating process has

great potential for improving price estimates through the elimination

* of mathematical errors in the single price estimate and through

the standardization and objectivity that such a system would engender.
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Also, visibility and awareness of price effects and price changes

as the case is executed would be assured.

b. Since 1976, TACOM has been developing an automated

FMS case processing system called TACOM Security Assistance Manage-

ment System (TASAMS). By May 1979, the command had an operating

system consisting of 9 individually functioning programs (see

Figure 6). The command demonstrated cost savings of over $57,000

in 1979 through reduced reliance on overtime funds or borrowed

manpower and reduced requirements for reproduction services.

Additionally, they have demonstrated savings in time and paperwork

to process a case and improved accuracy and consistency in their

cost estimates and reports. The heart of the TACOM system is the

pricing program which utilizes a data register of hardware cost

elements for those major items, APA secondary items, and tool sets

most frequently demanded by their FMS customers.

c. The Security Assistance Automation Army (SA3) pre-

viously called SA Distributive Data Processing System (SADDAPS) is

being tested at TSARCOM for eventual distribution to all MSCs.

This system is similar to TASAMS in application. Through a standard

system such as this, the MSCs will be able to share and reconcile

data more rapidly among themselves and with USASAC.

d. CECOM is in the process of developing an aufomated

price and availability system.

e. MICOM is developing an automated case milestone

tracking system that will alert managers of potential problems

and thus provide reaction time.

29
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f. USASAC is now studying the extent to which centralized

preparation of LOAs should be undertaken.

3. Indexing: When an item that was scheduled for the

Army is taken from the production line and provided to an FMS

customer, or where an item is taken from inventory and months or

years will elapse before that item can be replaced, the customer

is charged the price at the time of replacement or at the time

that the item would have been produced. The current price in such

an instance would be known but the price of that item some years

in the future must be projected. This can only be done by means

• of inflation indices. The OSD indices that the MSCs are mandated

to use are known to be low (see Figure 5). DARCOM should be per-

* mitted to produce its own indices for use in FMS price projections.

4. Buy and Stock in Anticipation of FMS:

a. In FY 82 a Special Defense Acquisition Fund (SDAF)

* was established. Its purpose is to procure items with a high foreign

customer demand that are in short supply and in the US inventory,

- that are relatively unsophisticated items such as medium tanks,

artillery, ammunition, anti-tank missiles, and basic communication

- systems, that would have no impact on US readiness.

b. Funding for the SDAF requires no direct DOD appropri-

ation (though authorized) and comes from FMS nonrecurring RDT&E

charges, asset use charges, contractor rental payments, and collec-

- tions from the sale of defense articles which will not be replaced

• in stock. In FY 82, $125 million were allocated for the SDAF of

* which about $110 million were obligated. In FY 83, the ceiling is

$600 million.

31

".. .... .. . . ..,. .



c. DSAA has the DOD responsibility' for overall program

management.

d. The implementation of this fund will overcome many of

the problems that have plagued the FMS process and that have affected

the Army's readiness posture because of the USG's assistance to

allies. For those items that the fund stocks, better price estimates

will be available and price projections will not be required. A

full discussion of the SDAF may be found in Reference 8.

5. Solicitation of Firm Prices from Contractors:

a. If firm prices rather than informational price quotes

* could be solicited from producers, better price estimates would

* result. This alternative was addressed by Snow in LSO report 513

* (Oct 1975) (Ref 9). Snow presented 5 alternatives. His recommended

alternative was as follows:

"Amend Army Procurement Procedures, Section 1-403.50(c) and
the Defense Acquisition Regulation, Section 1-318 with a
clause that in essence stipulates that the solicitation is
for price and availability information for preparation of a
US Government offer to a foreign nation for materiel to be
sold under the FMS program, no funds are currently available
but the offer is expected to be accepted; and that the
contractor will be notified when and if funds are available
to award the contract. Because of the current lead time for
the FMS offer/acceptance procedure, the reply to the
solicitation may be in two parts. First a reply stating an
upper limit unit cost and availability data to be provided
in 15 days after the date of the solicitation and a second
submission with a firm price not greater than the previously -

stated upper limit to be provided not later than 90 days
after the date of the solicitation; the solicitation must be
valid for at least 90 days after the final closing date in
the solicitation."

b. Snow admits that this alternative proposes "a radical

departure from US Government procedures." This alternative still
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has merit arnd should be implemented. The only caution is that the

soliciting MSC must insure that all possible bidders have an oppor-

* tunity to respond.

6. Quote of a Fixed Price to the Customer: For some

cases the price estimate problems could be overcome by an-optional

*fixed price. The customer is offered a fixed price for the items

that he wishes to purchase as an option. That is, once he has

accepted and signed the LOA, he will know exactly the price that

*he will pay. Under the present system, the customer is quoted an

estimated price but Annex A to the LOA states that he will pay

the full price for the items, regardless of what the initially

quoted price was. This is a controversial option but the positive

* aspects would appear to outweigh the negative. There would be

some definite statutory problems that would have to be overcome

* before this alternative could be used, the primary being that by

law FMS must be conducted at no cost to the USG. Annex A to the

LOA states: ~

"that the USG in procuring and furnishing the items
specified in this offer and Acceptance does so on a
non-profit basis."

-Since this is an option, only those customers who feel they would

* benefit would take advantage of it. The advantages of using this

- option are these:

a. The administrative cost of managing FMS cases would be

greatly reduced. once the case has been accepted by both the USG

* and the customer, no further intervention would be required by

either party through the case close out.
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b. The customer would know exactly what the price of

the case would be and could budget for it.

c. Some cases would likely be overcharged while others

* would be undercharged, with the anticipated end result being a nearly

* zero net gain or loss.

7. Management Reserve Concept:-

a. For most items price with acceptable accuracy can

*be established. Some items present problems in that any price

established for them carries with it a high degree of uncertainty,

especially when inflation is high or rapidly changing. The effect

is that the USG may have to request more funds from the customer.

A management reserve is a means of overcomning this problem.

b. An investigation of the management reserve concept

* was performed by this office in 1975. One of the recommendations

* was that the Army adopt the use of the concept. See Snow, LSO

Report 616, (Ref 10).

c. The concept of a management reserve, also called a

contingency reserve, program reserve, or contingency factor has

been used by the Army and Air Force in a few instances. There is

no known policy that suggests its use nor are there any specific

prohibitions against its use. Snow has defined Management Reserve

* as:

"Management Reserve is a discretionary and contingency
cost element to be included in the initial unit price
estimate quoted to the foreign nation on the letter of
offer/acceptance (DD 1513), to provide for unusual
price escalation beyond that found in inflation
factors."
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d. The concept is simple in application. Snow

(Ref 10, pg 9) developed a list of conditions under which the

* risk of developing a low price estimate is increased. His list

is as follows:

-Delivery time for items is estimated to be greater-
than one year and item is not to be delivered from
inventory.

-Item has not been purchased in the last 12 months.

-Research and Development is required.

-Item is new to the Army inventory and contains
advanced technology components.

-Item is not a US standard inventory item.

-Item has not been procured before by the Army.

-Required quantity is small, not economic order
quantity.

His findings indicated that a combination of any two of the condi-

tions usually resulted in the need for an upward price adjustment.

Where a price estimate has a high degree of risk associated with

it, price analysts would have the freedom to add a percentage of

the unit price to the estimated price as a contingency factor.

* The USAF developed a listing of percentages for low, normal, and

high risk categories. See Table 1 below.

TABLE 1. USAF PROGRAM RESERVE FACTORS (REF 10)

I FMS Case Factors I-
IPrice Escalation (Percentage I
I Risk of known cost)I

I LOW 7%I

I NORMAL 10%I

HIGH 20%I
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e. Advantages: The fact that the USG would not have

to request more funds from the customer means that the associated

embarassment would be avoided as well as the additional paperwork.

The customer would still pay the full final price of the items

specified on the DD 1513 and would have money over and above the

cost returned to it.

f. Disadvantages: Arguments have been presented against

the use of a management reserve. Most appear to have arisen because -

- of a lack of understanding of the concept. The following three

most prevalent arguments will now be discussed:

- -Its use may make USG prices non-competitive.

-It may encourage less rigorous price estimating.

-The 10% limit could be exceeded without requiring
a modification to the DD 1513.

(1) In the first argument, competition, the types of

items that would require the use of a management reserve will be

mostly those that the USG has sold in the past and are now unavail-

' able from the inventory and require a new production run of less

- than economic production quantities. The customer can be reasonably.

- expected to purchase items that he already has and with which his

troops are familiar. The same item cannot be purchased elsewhere

and to buy from a different country requires the purchase of spares

- and repair parts, repair manuals, and often training. In the few

instances where competition was a factor, the loss of the sale

o, would be of little consequence.
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(2) In the case of the rigor of the price estimates,

there is no reason to expect that the existing checks and balances

would be bypassed. Estimates with a management reserve will be

* justified and prepared as would those without. In addition,

* those estimates using a management reserve would have to justify

the use of it, in detail.

(3) Mentioned earlier in the report was the requirement

of a modification, DD 1513-2, to the LOA if the price estimate was

* exceeded by 10% or more. With the management reserve, this percentage

* in effect would become larger before the modification is required;

* however, this would not be obvious to the customer. Moreover,

since the purpose of the management reserve is to decrease those

* instances where a modification would be required, there should be

few cases where the 10% is in fact exceeded.

E. Determination of Price Estimate versus Actual Charge

Differences:

1. Introduction:

a. The original objectives for this study were aimed

at improving the existing cost estimating process on the assumption

D that the estimates are generally low and too often result in

* spectacular price adjustments at case close out. This assumption

*seems to have arisen as a result of the plethora of GAO, DAS, and

* AAA audit reports that were written in the mid to late 1970s.

Interviews with MSC personnel contradicted that assumption but no

* factual material could be located at the-MSCs visited to confirm
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or refute the statements at that time. USASAC and SAAC were con-

tacted to determine if the Army's performance had been measured.

No one could recall any such research in the recent past. Queries

to other groups within the Army provided no new findings. The Air

Force (Air Force Logistics Center at Wright Patterson Air Force

Base) also could not recall any studies of their FMS cost estimating

performance. At that point this study was expanded in scope to

include an analysis of the Army's performance over the previous

five years.

b. Since about 2000 Army FMS cases are completed each

year, five years would provide approximately 10000 cases to investi-

gate. This large amount of data lent itself to computer manipulation

requiring that the data be available on magnetic tapes. Consideration

was given to sampling the case files resident at the MSCs, but

these files are only retained at the MSC for about two years.

c. Magnetic tapes of historical financial data were

requested from USASAC and SAAC. The information requested was the

initial case or case line prices and the final case or case line

prices for completed cases containing major items. USASAC stated

that they could provide final case line and case prices but that

the initial price estimates are updated by overlaying the previous

data thus losing the needed data. SAAC stated that. they could

provide the requested data, though historical initial case extended

"" (product of unit cost of item and number of items) line values

have only been retained in computer data files since March 1980.

Later, DSAA was also contacted for, and did provide, historical

38

* .*.% . % ..-



*- . ' -... .'q - -. - : . ' ' . ' " -.-. .. * - . -- -.---... . . . . . . .. ..

financial data. USASAC was eventually able to provide a small

sample of the needed data in "hard copy".

2. Data Sources Used in the Analysis:

a. DSAA Data:

(1) A file of 13,620 records (4146 cases) was. provided

by DSAA. This file consisted of closed Army cases for purchases of

major and secondary items and services. Of this file, 978 records

(case lines) were for major items. This represented 605 different

cases. Initially, a file of 13,689 records was provided; but since

this file contained classified data, it could not be used. Subse-

quently, with the removal of the classified data, the file of 13,620

records was provided. The classified data was provided in hard

copy and was used in Section j below. The initial and final (at

case close out) costs were for the total case, with all add-on

charges included. Case lines with final costs were broken out but

unit costs without any add-on charges could not be derived.

(2) The DSAA and SAAC major item data is not from the

same data base. The files had 98 cases that were common (16% for

DSAA and 24% for SAAC).

b. SAAC Data:

(1) During a visit to SAAC, 24,471 Army case lines were

accessed. The data for each case line consisted of service code

(B for Army), country code, case code, case line number, final

extended line value, initial extended line value, and the ratio of

the two values. For a majority of these case lines the initial

cost estimate was not available.
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(2) A second data file was created from those closed

case lines where an initial case line value was available. This

resulted in 3,923 closed case lines. The data for each line

C consisted of service code, country code, case code, case line

number (also called RSN), SAAC ordered quantity, DSAA ordered

quantity (DSAA quantities may be lower than SAAC quantities if

* DSAA has not received documentation for final payments), final

extended line value, initial extended line value, and ratio of

initial to final extended line values.

(3) A third product, consisting of 7,308 case lines was

also prepared to provide case duration data. The data for each case

line consisted of country code, case code, case line number, 26

character item description, a four character Federal Supply Class

code, a code indicating case was closed, date case was implemented,

date case was closed, DSAA quantity, and delivered case line value.

(4) Subsequent to the visit, updated versions of these

same files were received on magnetic tape. Two data files were

provided by SAAC. One file (given the named FILEl) consisting of

- 4,166 case lines gives the quantity ordered and the initial and

final case prices. The second file (given the name FILE2) consisting

* of 7,314 case lines gives the case implementation and close dates,

the Federal Supply Class (FSC), and a brief nomenclature f6r the . -

items ordered, quantity ordered, and the delivered case line value.

These files corresponded to those in (2) and (3) above. Compatible

- FILEl and FILE2 case lines were combined resulting in 717 major item

case lines with initial and final price and corresponding dates. Of
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these 717 case lines, two were later deleted from the file because

of unusually high individual ratios. The file of all case lines

was also decreased by the above two case lines and 18 other case

lines with individual ratios greater than 1,000% (ranging from 1,000%

to 35,000%).

c. USASAC Data: Two separate samples of data in "hard

copy" were obtained as a result of a visit. One set was extracted

from the working paper case files and the other retrieved from

the computer data base and sent later.

(1) Data from Files: Fifty seven major item case lines

were selected and major item unit prices extracted. Of these,

four did not have final unit prices though one final unit price

was found in the SAAC data and was added. The resulting file

consisted of 54 case lines of initial and final unit prices.

(2) Data from computer base: Data for 37 major item

case lines was obtained from two USASAC output products, DRSAC-O

Form 738, and the International Logistics Information File--FMS/SSA

Case Line Data (ILIF). Twenty of the case lines were common to

each set of USASAC data.

3. Measures of Estimate Acceptability:

a. For an individual case (or case line) the ratio

(expressed as a percentage) of the final price to the initial price -.

indicates the acceptability of the initial estimate. The formula

is shown below:

Final Price X 100 Individual Ratio (IR)

Initial Price
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The ideal is to have a ratio of 100% (initial and final prices are

the same) but ratios between 90% and 110% are within the acceptable

* range. A ratio that is below 100% indicates an overestimation of

the price and could potentially lose customers to other competitor

U countries. A ratio below 100% also indicates that the customer will

be billed less for his purchases than was initially estimated.

b. Cases with a ratio greater than 100% will require

more money from the customer than the initial estimate indicated.

C. The tables for the four data files (Table 2, SAAC;

Tables 3 and 4 for USASAC; Table 5 for DSAA) show the distributions

of the individual ratios for the individual cases or case lines.

d. For each data file, the acceptability of the estimated

price was measured by a weighted ratio. This ratio is found by

summing all the final case or case line prices for a data file and

dividing this by the sum of all the initial estimated prices for

that file. The result is expressed as a percentage for ease of

interpretation. The formula is shown below:

Sum of Final Prices X 100 =Weighted Ratio (WR)
Sum of Initial Prices

The weighted ratio is weighted by the individual prices and indicates,

for the general case, how much money is actually charged for each

* $100 that the USG stated it would charge. For example, in the file

of SAAC data (Table 2) for case lines of major items,- the weighted -

ratio is 96.63%. This indicates that for each $100 that was esti-

mated for the case line, the customer was billed $96.63. This is

favorable to the USG since it does not have to request more money

from the customer and since there is only a four percent difference
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between the estimate and the final price, the impact of competition

is negligible.

e. Another measure of performance is an estimate of the

percent of cases or case lines that are acceptable. Acceptability

is defined as the final price being within 10% of the initial esti-

mate, that is, the individual case or case line ratio falling

between 90% and 110%. For the SAAC data file, 63.60% of the case

lines fell into this acceptability range. For this data, the USG

can expect to have between 60.26% and 67.30% of all case lines fall

in the acceptable range with a 95% confidence level. Conversely,

if competition is ignored, then case lines with a ratio greater than

110% are in the unacceptable range and, in general, the USG can

expect to have between 10.92% and 15.94% of case lines in the
unacceptable region with a 95% confidence level.

f. The standard deviation for the weighted average was

computed using the formula below:
R XIaR 2

R X NITIAL PRICE 2 S
N" "

= SD-' '

*(z INITIAL PRICE) 2

4. Types of Analyses:

a. Total File Ratios.

(1) For the SAAC data, case line costs were used to

establish the total file (WR) ratios. For USASAC data, case line

unit costs were used. The same type of analysis was performed

on the DSAA data for case costs with add-on charges. As stated
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before, there is a physical difference between the data obtained

from SAAC and DSAA. However, a CHI square test was performed to

determine if the two files could be combined for further analysis.

Because of the high CHI square value (229.5 with 3 degrees of

freedom), the files were not combined. The four files are analyzed

individually to establish a weighted ratio. Other analyses are con-

ducted only on the SAAC and DSAA data files. These other analyses

were performed to determine if there was a correlation between the

ratios and data parameters. These analyses are discussed in

Appendix D.

(2) SAAC Data: The distribution of individual ratios

for case lines with major items only and for all case lines may be

seen in Table 2. The weighted ratio and median individual ratio

are shown in the table. For the 715 major item case lines, 456 had

individual ratios falling within the acceptable region (90% to 110%).

At a 95% confidence level, the percent of acceptable cases ranges

from 67.30% to 60.26%. At the same confidence level, the percent

of clearly unacceptable cases (IR > 110%) ranges from 15.94% tc

10.92%. For all items in the file, at a 95% confidence level,

between 54.07% and 51.03% were acceptable and between 18.26% and

15.94% were unacceptable. The case lines mentioned earlier that
were deleted from the two files did not change the weighted ratio.- -
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TABLE 2. DISTRIBUTION OF SAAC FILE RATIOS

I 1 I
RATIO (%) I PERCENT OF RATIOS WITHIN RANGES
RANGE I MAJOR ITEMS I ALL ITEMS

0- 9.9 0.6 2.3
10 - 19.9 1.5 2.3
20 - 29.9 1.0 2.0
30 - 39.9 1.3 2.5
40 - 49.9 1.7 2.7
50 - 59.9 1.5 2.6
60 - 59.9 3.2 3.4
70 - 79.9 4.8 4.8
80 - 89.9 7.6 8.2
90 - 99.9 23.4 18.7

100 -109.9 40.4 33.8
110 -119.9 2.4 3.5
120 -129.9 2.1 2.4
130 -139.9 1.8 1.9
140 -149.9 1.4 1.1
150 -159.9 0.4 0.9
160 -169.9 0.6 0.9
170 -179.9 0.3 0.6 I
180 -189.9 1.3 0.8 I

I 190 -199.9 0.4 0.6 I
200 & over 2.8 4.0

Total Case Lines 715 4118 -

Lowest Ratio 1.00% 0.04%

Highest Ratio 790.66% 899.05%

Median Ratio 100.00% 100.00%

Weighted Ratio 96.63% 97.58%

Standard Deviation 2.4626 7.6945
of Weighted Ratio
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(3) USASAC Data: There was some commonality between

* the data obtained from case files and that obtained from the data

base. This is noted below.

(a) Case file data: This file of 54 major item records

had a weighted ratio of 99.17%, a median individual1 ratio of 100.00%,

* and a distribution of individual ratios as shown in Table.-3.

Twenty of these records (37%) were the same as in the "data base"

data below. Thirty-seven of these case lines had individual ratios

* falling within the acceptable region. At a 95% confidence level,

* the percent of acceptable cases ranges from 80.91% to 56.13%. At

the same cconfidence level, the percent of unacceptable cases

* (IR > 110%) ranges from 31.11% to 9.63%.

(b) "Data Base" Data: The total file of 37 major item

records had a weighted ratio of 98.19%, a median individual ratio

* of 100.00%, and a distribution of individual ratios as shown in

Table 4. Twenty-seven of these case lines had individual ratios

falling in the acceptable region. At a 95% confidence level, the

* percent of acceptable cases ranges from 87.27% to 58.66%. At the

* same confidence level, the percent of unacceptable cases ranges

from 16.91% to 0%.
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TABLE 3. DISTRIBUTION OF USASAC CASE FILE DATA RATIOS

PERCENT OF RATIOS .
RATIO (%) RANGE WITHIN RANGES .

0 - 9.9 I
10 - 19.9 1.9
0 - 29.9

30 - 39.9 1.9 .
40 - 49.9
50 - 59.9
60 - 69.9 1.9 I
70 - 79.9 1.9
80 - 89.9 3.7 i
90 - 99.9 11.1 -

100 -109.9 57.4
110 -119.9 13.0 -
120 -129.9
130 -139.9 3.7 I -

140 -149.9 1.9
150 -159.9 "

over 236.73 1.9 "
I -

Total Case Lines = 54 "

Median Ratio 100.00%

Weighted Ratio 99.17% - " -

Standard Deviation 3.0366
of Weighted Ratio
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TABLE 4. DISTRIBUTION OF USASAC "DATA BASE" DATA RATIOS

PERCENT OF RATIOS
RATIO () RANGE WITHIN RANGES .

0 - 9.9
10 - 19.9
20 - 29.9
30 - 39.9 2.7
40 - 49.9 I
S 50- 59.9 2.7
60 - 69.9
70 - 79.9 2.7
80 - 89.9 10.8
90 - 99.9 16.2

100 - 109.9 56.8
110 - 119.9 5.4
120 - 129.9
130 - 139.9 2.7

Total Case Lines 37

Median Ratio 100.00%

Weighted Ratio 98.19%

Standard Deviation 1.8952
of Weighted Ratio
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(4) DSAA Data: The distribution of individual ratios

is shown in Table 5. For the 605 cases having major items, 405

"- had individual ratios falling in the acceptable region. At a 95%

confidence level, the percent of acceptable cases ranges from

70.68% to 63.20%. At the same confidence level, the percent of

unacceptable cases ranges from 5.72% to 2.54%. For all items in

the file, at a 95% confidence level, between 57.67% and 54.57%

were acceptable and between 7.64% and 6.08% were unacceptable.
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TABLE 5. DISTRIBUTION OF RATIOS FOR TOTAL DSAA FILE

RATIO (%) I PERCENT OF RATIOS WITHIN RANGES I
RANGE I MAJOR ITEMS I ALL ITEMS I

0 - 9.9 0.5 3.7
10 - 19.9 1.2 2.2
20 - 29.9 1.5 2.0
30 - 39.9 1.3 2.4 -
40 - 49.9 2.1 3.0
50 - 59.9 2.6 3.2
60- 69.9 3.1 3.9 I
70- 79.9 3.8 6.1
80 - 89.9 10.7 10.5

90 - 99.9 35.0 31.2
I00 -109.9 31.9 24.9

I110 -119.9 1.5 2.6 "
120 -129.9 1.3 1.3
130 -139.9 0.3 0.8
140 -149.9 0.2 0.5 .
150 -159.9 0.2 0.4
160 -169.9 0.3
170 -179.9 0.2 0.1
180 -189.9 0.2 I
190 -199.9 0.2 0.1
Over 200.0 0.3 0.6 -=

Highest Ratio 328.12% 1817.35% I

Total Cases 605 3965 "

Median Ratio 98.76% 97.53%

Weighted Ratio 93.39% 70.42%

Standard Deviation 2.6980 6.7273
of Weighted Ratio
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Table 6 shows the correspondence between total case value and

individual case ratios for major item cases (in the upper portion)

and for all cases, including major item cases in the lower portion.

For example, of all the major item cases, 24.01% had individual

ratios between 90% and 110% and a case value between $10,000 and

$99,999. Also, the greater proportion of cases within the indi-

vidual ratio ranges had a value between $10,000 and $99,999.
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TABLE 6. DISTRIBUTION OF DSAA CASES BY INDIVIDUAL
RATIOS WITHIN FINAL PRICE RANGES

INDIVIDUAL _ _FINAL PRICE RANGES Oe e-o

RATIO I$0- $1,000-7 $10,000- $100,000- Over one Total
RANGES I 999 I 9,999 I 99,999 I 999,999 I Million $ Percent

Maior ItemI
Cases

0 - 89.99% 1.49 7.62 11.26 7.28 1.32 28.97

190 - 109.99% 1 3.97 1 14.90 1 24.01 19.21 4.80 66.89 -

lover 110% 0.50 1 1.32 1 1.49 1 0.66 1 0.17 1 4.14 1I_ _ _ _ _ I _ _ _ I_ _ _ I_ _ _ _ _ _ I _ _ _ _ I _ _ _ _ _

ITotal I I I I I
IPercent I 5.96 I 23.84 I 36.76 27.15 I 6.29 I 100.00 -

II I I I I I . . ..

lAll Cases I -I

0 - 89.99% 2.85 9.51 14.22 8.47 1.97 37.02 -

190 - 109.99% 110.19 1 17.37 I 17.83 9.25 1.49 56.13 I

lover 110% 1.13 1 2.72 1 2.24 0.71 0.05 6.85

I I I1 *I I.
ITotal I I I I I -
Percent 114.17 I 29.60 I 34.29 18.43 I 3.51 I 100.00 I

52 I II I .__,

'" -"" - il52



5. Summary of Analyses: The data indicates that the

majority of the initial price estimates are at or over the final

price charged FMS customers. The weighted ratios for the four

sets of data are summarized below in Tables 7 through 9.

TABLE 7. SUMMARY OF DATA RATIOS

WEIGHTED RATIOS -
I fI I USASAC -
I DSAA SAAC CASE DATA I DATA BASE DATA -I I I

MAJOR ITEMS I 93.39 96.63 I 99.17% I 98.19% -II I I I'
ALL ITEMS I 70.42 97.58 I I "

I _ _ _ I*_ _ _ _ __ _ _ _ j _ _ _ I :

TABLE 8. SUMMARY OF CASES OR CASE LINES WITH A RATIO UNDER 110%

PERCENT OF WEIGHTED RATIOS UNDER 110% "
I f 1 1USASACI

I DSAA SAAC I CASE DATA 1 DATA BASE DATA "I. 1 1 -I-
MAJOR ITEMS I 95.86 1 86.50 I 79.50% I 91.9% .II I I I I.
ALL ITEMS I 93.15 83.30 I I " .-

TABLE 9. SUMMARY OF CASES AND CASE LINES WITH RATIOS BETWEEN
90% AND 110%

PERCENT OF CASES WITH RATIOS BETWEEN 90% AND 110% -
1 1 . I USASAC -
I DSAA I SAAC I CASE DATA I DATA BASE DATA .II 1' T I ..I:

MAJOR ITEMS 1 66.90 I 63.80 I 68.50% I 73.00%. .-II I I I . -" - -I.*-- --
ALL ITEMS 1 56.10 I 52.50 I I -I

PI _ _ _ I I I I -

The percent of the cases in the samples which had estimates within

the acceptable region (weighted ratio ranging from 90% to 100%) and

which were clearly unacceptable (weighted ratio > 110%) are shown
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in rable 10. Over all the data investigated, at a 95% confidence

level, between 87.27% and 51.03% of cases or case lines fell within

the acceptable region and between 31.11% and 0.0% fell within the

clearly unacceptable region. For major items only the percent within

the acceptable region ranged from 87.27% to 56.13% and the percent

in the unacceptable region ranged from 31.11% to 0.00%. Other

analyses performed to determine if there was a relationship between

the ratio and other case factors did not produce any significant

results. The results are summarized below and details of the

analyses may be seen in Appendix D.
I--

TABLE 10. PERCENT OF CASES OR CASE LINES IN ACCEPTABLE
AND UNACCEPTABLE REGIONS (95% CONFIDENCE LEVEL)

PERCENT OF CASES OR CASE LINES .
DATA SOURCE ACCEPTABLE REGION I UNACCEPTABLE REGION I

110% > WR > 90%l WR > 110% -

DSAA Major Items 70.68 - 63.20 5.72 - 2.54 -

SAAC Major Items 67.30 - 60.26 15.94 - 10.92 I

USASAC-- I .-I

Case Data-Major Items 87.27 - 58.66 16.91 - 0.00 "

Data Base Data - Majorl 80.91 - 56.13 1 31.11 - 9.63 1
Items

DSAA All Items 57.67 - 54.57 7.64 - 6.08

SAAC All Items 54.07 - 51.03 18.26 - 15.94 -
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* . . . . .*

a. For MSC ratios, the DSAA and SAAC data produced

conflicting results as can be seen in Table 11.

TABLE 11. COMPARISON OF DSAA AND SAAC DATA ANALYZED BY MSC'

r PERCENT OF DSAA CASES 1 MSC RATIOS DIFFERENCE
I MSC UNDER 110%1 90% TO 110% I DSAA I SAAC SAAC-DSAA I

ITACOM 1 98.51 1 43.28 95.50 1 96.07 1 0.57 "
IMICOM i 100.00 1 60.71 76.81 1 98.32 21.51
IARRCOM 1 95.79 1 72.63 1 93.43 1 93.64 0.21
IGMPA 93.48 1 60.87 1 85.66 1 82.08 -3.58
ICECOM 1 92.31 1 50.00 70.66 1 100.30 29.64 I
ITSARCOM 1 100.00 1 90.48 98.62 1 100.11 1.49

Except in one instance, SAAC data showed higher ratios than DSAA

data for all MSCs.

b. The country-ratio relationship produced no discernible

pattern.

c. For both DSAA and SAAC data, the weighted ratios have

been improving since 1979. This increase in ratio for all sample

cases could be an indication of increasing emphasis on the accuracy

of the price estimates.

d. The analysis by case closure date showed some consis-

tency for DSAA and SAAC data in that cases closed in 1981

had a higher ratio than for 1980 or 1982, but the significance of

this is not known.

e. No clear relationship exists between unit price and

ratio. Over 80% of the SAAC case line items were priced at $10,000

or less.

f. The same analysis as in paragraph e above for case

. line costs did not show a definite break point. Under-pricing
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appears to occur primarily among case lines costing $10,000.00 or

less. Over 70% of the SAAC case lines were priced at $100,000 or

less.

g. Case duration appears to have an impact on the ratio.

The greater the duration, the lower the ratio. This cannot be ex-

plained unless the difficulty of projecting inflation more than

one year in the future coupled with the mandated use of the low

OSD inflation indices may have caused MSC personnel to over compen-

sate with higher initial estimates for cases with expected long

duration. Over 70% of the cases were completed in 3 years or less.

h. There is a statistical difference between the ratios

for classified and unclassified cases. The small sample of classi-

fied cases showed a weighted ratio of 97.99% compared to 70.42%

for all unclassified cases. The median individual ratio, however,

was much closer, 99.98% for classified compared to 97.53 for un-

classified. Presumably the classified cases would be monitored

more closely than the unclassified cases. Class'ified cases were

not included in the DSAA, SAAC, or USASAC data. The findings

would not change perceptibly if classified data had been included

since only 0.6% of the DSAA cases were classified.

6. High Difference Cases: It was a matter of interest to

establish the reasons for the large differences between the estimiat--

and final price seen in the above sections. This type of work had

recently been performed by USASAC-0 (Ref 12) and their findings

are synopsized here.
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a. The USASAC-0 research investigated 29 cases that had

experienced at least a 10% difference (Ratio >110% or <90%) and or

other price related problems. Retired or rescinded cases were not

considered nor were those where price problems arose because of -"

transportation costs. The cases in the sample were discussed with

responsible MSC personnel to determine the reasons for thg differ-

ences. The reasons fell into 9 categories (factors). For each

case a prime reason (category) and a secondary or contributing

reason were determined. Factor-Comparison matrices were used to

analyze the frequency and relative importance of the factors for

the cases. Table 12 shows the factors and their incidence by MSC.
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b. The ranking and frequency of the factors may be

seen in Table 13.

TABLE 13. VARIANCE FACTOR RANKING

SI IECON-1 I OVER-I
FACTOR I iPRIMEI iDARY I IALL I I

I RANKINGI VARIANCE FACTOR IFREQ I % IFREQ I % IFREQ I % I

I1 I Inflation 1 5 1 17.21 18 142.81 23 1 32.4 1
2 1 Time Lag 1 3 1 10.31 7 116.41 10 1 14.1 1
3 Supply Source Change 1 4 1 13.81 4 1 9.51 8 1 11.3 1
4 AMDF Used 4 1 13.81 4 1 9.51 8 1 11.3 1
5 Producer Problems 1 4 1 13.81 2 1 8.41 6 1 8.4 1
6 1 Pricing Error/Omission 4 1 13.81 1 1 2.41 5 1 7.0 1
7 1 Customer Peculiar Req 1 1 3.51 4 1 9.51 5 1 7.0 1
8 Not an EOQ 1 3 I 10.31 1 1 2.41 4 1 5.6 1
9 Configuration Change I 1 1 3.51 1 1 2.41 2 1 2.8 1

c. Inflation appeared to be the dominant factor but further

analysis indicated that it was generally not the problem that

originated the difference. It became a cause as a result of some

other factor creating a time delay necessitating the use of inflation

indices. For this reason, the factor "time lag" became dominant.

7. Work by Snow and Izzi: In 1975 Snow and Izzi of the

Logistics Studies Office (Ref 1) performed a price variance analysis

of 280 cases, randomly selecting one identifiable line item from

each case for unit price analysis. They found that overall, the

initial price estimates were slightly lower (weighted ratio of-102%*4 -

than the final billed price, but still within the + 10% limit.

Table 14 illustrates their findings.
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TABLE 14. RATIOS RESULTING FROM WORK BY SNOW AND IZZI

.I I I I - . i -
I MATERIEL I COMMODITY I WEIGHTED .
I-CATEGORY I COMMAND I RATIO -

" AMMUNITION ARRCOM 98% - -

WEAP6NS ARRCOM 105%
ENGINEER EQPMT TSARCOM 98%
AIRCRAFT TSARCOM 100%
MISSILES MICOM 101%
ELECTRONICS CECOM 103%
TANK/AUTOMOTIVE TACOM 106% -

II I
I TOTAL I 102%II II

VII. Findings and Conclusions.

A. The FMS prices estimated by the MSCs can and are being

improved. There is a limit to the improvements that can be made

to the estimating process under the existing regulatory and legal

constraints. The following improvements, some of which are being

implemented by individual subordinate commands will insure better

estimates.

1. Automation of the estimating process will eliminate

most of the mathematical errors that still occur and will standardize

the process and increase the objectivity of the estimates. Manage-

ment reports from the systems will provide visibility of cases aS - -. - .

they are developed and executed.

2. Indexing is used as necessary in the estimating

process. Historic indices, used to bring an old price up to date

appear to be adequate. However, the OSD inflation indices that
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the MSCs ar mandated to use for price projections rze not realistic.

More realisic inflation indices should be developed and dissemi-

nated by H(DARCOM.

3. The Special Defense Acquisition Fund (SDAF) should

increase tie responsiveness and improve price estimates on some of

the foreigi customer high demand items.

4. Price estimates could be improved if potential

producers could be contacted legally for firm price estimates. The

Army Procurement Pamphlet (APP) and Defense Acquisition Regulation

(DAR) must be modified to accommodate this approach.

5. Quoting a fixed price to those customers who

requested to do business in this way would insure accurate price

estimates for these cases.

6. The management reserve concept has merit in those

cases where the initial price estimate is known to have a high

degree of uncertainty. The advantages of this concept for both

the customer and the USG, outweigh the disadvantages.

7. The analysis of recently closed cases indicated

that in a majority of major item cases (over 60%) the final price

is between 90% and 110% of the estimated price and that in over

85% of the cases the estimates are under 110% of the final price.

VIII. Recommendations.

A. The Foreign Military Sales process should be automated

at all MSCs.

B. DARCOM seek approval to use inflation indices that are

more realistic than the currently mandated OSD indices.
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C. The DAR must be amended to permit MSCs to solicit firm

prices from contractors.

D. Customers should be given the option of a fixed ...

price on the items they wish to purchase.

E. A Management Reserve should be used for those case

lines where little or no historic pricing information is available.

F. USASAC-M be charged with preparing a quarterly

performance report based on the ratio of final price to originally

quoted price to keep abreast of MSC and total Army estimating

performance.
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lk APPENDIX B

CASE DEVELOPMENT PHASE



Foreign Military Sales Program Development

in TSARCOM, Development Phase*

*TSARCOM Regulation 795-1, International Logistics Program, August 1980
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Foreign Military Sales Program Development

in TSARCOM, Execution Phase*

TSARCOM Regulation 795-1 l

B- 3
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Case Development and Execution at MICOM*

*Foreign Military Sales Pricing Symposium, MICOM, 8-10 December 1980
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Generalized Process Flow, in detail*

*DARCOM Pamphlet 12-2
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APPENDIX C

AUDIT REPORTS

-Major Findings GAO, DAS, AAA

-Listing of Reports

Recommendations

(Presented by Lawrence H. Martin (USAFAC)

at Army FMS Pricing Symposium, Atlanta, GA,

November 1981)
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APPENDIX D o

OTHER~ ANALYSES OF SAAC AND D)SAA

FILE DATA



1. Other Analyses. The analyses in this section were performed

to determine if some case or case line parameter could give an

indication of the acceptability of the initial estimate. The

parameters investigated included the MSC executing the case, the

customer country, the year in which the case was initiated and

completed, the unit cost of the case line item, the value of the

case line, the duration of the case, and the security classifica-

tion of the case.

a. By Major Subordinate Command:

(1) The first four digits of the National Stock Number

(NSN) for an item of equipment is the Federal Supply Classification

(FSC) Code. Army Regulation 708-1 (Ref 11) identifies a Primary

Inventory Control Activity (PICA) with each FSC and, in turn, a

major subordinate command with each PICA. These relationships

were used to approximate MSC pricing performance because neither

the DSAA nor SAAC data directly referenced the responsible subordi-

nate command for the item or case. This analysis was performed to

determine if there is a perceptible difference between the ratios

for the various MSCs as represented by the FSC-PICA-MSC relationship.

The PICA code and MSC counterparts are as follows:

AZ TACOM USA Tank-Automotive Command
BD MICOM USA Missile Command
BF ARRCOM USA Armament Materiel Readiness Command
CL CECOM USA Communications-Electronics Command
CT TSARCOM USA Troop Support and Aviation Materiel Readiness

Command
CD GMPA USA General Materiel and Petroleum Activity
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(2) DSAA Data: The file of cases containing major items

was reduced to 594 records by removing 11 records with FSC that

could not be identified with an MSC. Table Dl below shows the

results of analyzing this file. The first column identifies the

MSC through the PICA and FSC. The second column shows the number

of different FSCs that comprised the case line sample for--the MSC.

The third column represents the percent of cases that were identified

with that MSC. The fourth column is the weighted ratio of the

summed final to the summed initial case values and the last column

shows the standard deviation of the weighted ratio.

TABLE Dl. DSAA RATIOS AND SALES BY MSC

I 1 1 PERCENT t
I I OF IWEIGHTED ISTANDARD

I MSC IFSCs ICASES I RATIO IDEVIATION

ITACOM I 4 I11.28 I95.50% I 5.1954

IMICOM I 11 1 4.71 I76.81% 1 11.9337 1

IARRCOM I 26 1 63.97 I93.43% 1 2.3382 I

IGMPA I 17 I 7.74 I85.66% 1 8.7669 1

ICECOM I 16 I 8.75 I70.66% I 9.5843 1

ITSARCOM a 3.54 I98.62% I 0.9538 I

ITotal Cases 594

The distribution of ratios for each MSC may be seen in Table D2.
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TABLE D2. DSAA DATA DISTRIBUTION OF RATIOS BY MSC

RATIO (%) I PERCENT OF RATIOS WITHIN RANGES BY MSC -
RANGE I TACOM I MICOM f ARRCOM I GMPA CECOM 1 TSARCOM "

0 - 9.9 .3 4.3 "
10 - 19.9 1.1 2.2 3.8
20 - 29.9 1 3.6 1.3 4.3 1.9
30 - 39.9 1.5 3.6 0.8 4.3 1.9
40 - 49.9 1.5 3.6 1.6 6.5 3.8
50 - 59.9 4.5 1.3 4.3 11.5
60 - 69.9 1.5 10.7 3.4 3.8 "
70 - 79.9 10.4 1 7.1 1 5.0 1 2.2 7.7 4.8
80 - 89.9 35.8 1 10.7 8.4 1 4.3 7.7 4.8
90 - 99.9 20.9 1 25.0 41.6 1 39.1 26.9 47.6

i100 - 109.9 22.4 1 35.7 31.1 21.7 23.1 42.9
i110 - 119.9 1 1.6 4.3 1.9
120 -129.9 1 1.8 1.91
130 - 139.9 1 0.3
140 - 149.9 1 2.2
150 - 159.9 0.3
160 - 169.9
170 - 179.9 1.9
180 - 189.9 I__I.__
190 - 199.9 1.5 ..

283.77 I 0.3 "
328.119 1 1 9 1.9 1

_ _ _ _ _ _ I I _ _ _ I _ _ _ I II
Total Cases I 67 I 28 I 380 I 46 I 52 I 21

_ _ _ _I _ _I _ _I~ I I___I _ _

(3) SAAC Data: As for the DSAA data, SAAC does not at

present provide information with which the item can be linked to

the responsible subordinate command. The same FSC-PICA-MSC re-

lationship was used to approximate MSC performance. FSCs for five

case lines could not be identified and were not included. The

results of the analysis may be seen in Table D3.
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TABLE D3. SAAC RATIOS AND SALES BY MSC

I I iPERCENT OFF
I ICASE WEIGHTED I STANDARD '

MSC I FSCs LINES RATIO I DEVIATION I

ITACOM 1 4 1 17.18 1 96.07% 3-.0125 1
IMICOM I 10 1 4.65 1 98.32% 1 5.1003 I
IARRCOM 1 23 1 26.48 1 93.64% 1 4.5580 1
IGMPA 1 14 1 18.95 1 82.08% 1 11.0024
ICECOM 1 15 1 31.41 1 100.30% 1 3.5714 1
ITSARCOMI 5 1 1.83 1 100.11% 1 16.9149 1

I __I I__ _

ITotal Case Lines 710

This Table can be interpreted the same as Table Dl. The MSC ratios

in Tables Dl and D3 are different for the same MSC. This is attri-

butable to the different cases in the two data bases. The distri-

bution of individual ratios for each MSC may be seen in Table 04.

b. By Country:

(1) DSAA Data: The tabulation in Table D5 was made to

determine if any conclusions could be drawn from the weighted ratio

of combined cases for a country. In order, the information provided

is country code (see the Military Assistance and Sales Manual

[MASM])(Ref 3), number of cases in the file for that country, the

ratio of the summed final case costs to the summed initial case

costs. Note that this data is by total case value and only for

those cases that contain major items.
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TABLE D4. SAAC DATA DISTRIBUTION OF RATIOS BY MSC

... ..
RATIO (%) I PERCENT OF RATIOS WITHIN RANGES BY MSC

RANGE I TACOM I MICOM I ARRCOM 1 GMPA I CECOM i TSARCOM I

o - 9.9 0.8 0.5 1.5 I I
i10 - 19.9 0.8 6.9 0.4
20 - 29.9 3.0 0.5 2.3 0.9
30 - 39.9 0.8 3.0 0.5 3.1 0.9
40 - 49.9 3.0 I1.1 3.1 2.2
50 - 59.9 0.8 i1.1 2.3 2.2
60 - 69.9 1.6 3.0 1.6 3.8 5.4
70 - 79.9 3.3 12.1 8.0 1.5 4.0
80 - 89.9 13.1 18.2 5.9 6.1 5.8
90 - 99.9 23.8 6.1 23.9 27.5 26.9 15.4
I00 - 109.9 48.4 48.5 44.1 25.2 35.9 61.5
i110 - 119.9 1.6 3.2 0.8 3.1
120 - 129.9 0.8 3.2 3.6
130 - 139.9 0.8 2.1 1.5 2.2
140 - 149.9 0.8 i1.1 1.5 1.8 7.7
150 - 159.9 0.8 3.0 0.4
160 - 169.9 0.8 1.3
170 - 179.9 0.5 0.8
180 - 189.9 .I 5.3
190 - 199.9 0.5 0.8 7.7
Over 200 1.6 I1.1 5.3 2.7 7.7

Total Case Linesl 122 i 33 1 188 I 131 1 223 1 13 1

l1i ____-[____ I I l t__ _ ...

(2) SAAC Data: An identical analysis was performed on

this data. The ratios in the table are derived from case line

values, without add-on charges. See Table D5.

(3) The DSAA and SAAC ratios are not comparable since

different cases were represented by the different sets of data.
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TABLE D5. SAAC AND DSAA RATIOS BY COUNTRY CODE

COUNTRY I SAAC I DSAA .
ICASE LINES! RATIO CASES RATIO -

AR 12 72.00 17 93.72
AT 5 97.39 29 88.10
AU 7 91.60 5 85.97 I
BA 1 98.77
BE 3 82.92 7 99.03
BL 3 109.65
BM 3 100.00
BR 5 94.87 5 99.67
BX 1 99.99
CN 9 99.85 18 89.04
CO 2 97.24 4 94.23
CS 2 84.58
CX 23 95.92 4 71.12
DE 4 99.07 13 i101.75
EC 7 109.95 11 95.33
EG 1 92.21
EI 1 i100.00
ES 8 94.86 4 105.87
FR 1 127.71
GB 1 100.00 "
GR 15 98.65 48 91.18 .
GT 5 93.30 12 87.45 "
GY 4 92.09 10 91.12 I
HA 1 100.00 -
HO 3 i100.00 9 86.86
ID 2 78.36 1 96.63 I
IN 1 90.46 -

IR 119 93.26 30 50.06 I
IS 86 98.54 32 94.61
IT 9 46.00 7 60.82
JA 7 98.95 4 97.69
JO 30 99.74 10 79.47
K6 1 32.14 1 32.38
KS 46 80.53 74 97.55 -
KU 5 102.46 1 102.19 I
LE 8 71.91 2 99.78
LI 5 72.80
LX 4 105.12
MF 1 94.14
MO 15 102.78 1 88.11 .
MU 1 74.14 1 99.43 -
N4 3 65.99 10 48.94 •

(continued)
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TABLE D5. SACC AND DSAA RATIOS BY COUNTRY CODE (continued)

COUNTRY I SAAC I DSAA __•

ICASE LINES! RATIO [ CASES r RATIO -

NE 1 4 1 82.10 14 78.28
NO 5 I 100.00 6 99.92
NU 2 93.57
NZ 11 96.34
PA 1 88.48
PE ii 87.02

I PI 2 109.58 12 86.34
PK 2 94.64 5 95.57
PN 8 92.11
PT 3 94.86 3 90.27
SI 20 100.54
SN 4 100.73 14 98.20
SP 41 95.44 13 89.07
SR 17 87.66 6 104.49
SU 2 87.54 3 54.20
SW 1 i100.00 4 67.17
SZ 14 103.29 6 78.21
TC 1 114.55
TH 28 , 93.66 45 93.86
TK 4 102.29 5 98.88 .
TU 4 99.73
TW 68 101.84 28 98.71 I

- I UK 1 i100.00 16 95.78 .
I.VE 38 106.94 2 94.36
I YE 5 92.77

YU 1 i100.71 "

Total 715 605

(4) There are no perceptible relationships between

country and ratio.

c. By Case Initiation Date:

(1) DSAA Data: An analysis was made of the case initia-

tion year and the weighted ratio for all cases in the data file

that contained major items and were initiated in that year. The
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results are shown below in Table D6. The first column shows the

case initiation year, the second column shows the percent of cases

in the sample that were initiated in the year in the first column,

the third column shows the weighted ratio and the last column the

* standard deviation of the weighted ratio.

TABLE D6. DSAA RATIOS BY YEAR IN~ WHICH CASE INITIATED

I iPERCENT1 Ir
I I OF IWEIGHTED ISTANDARD

1YEAR ICASES I RATIO IDEVIATION

I1972 I0.16 I 95.29 I
1973 INONEII

119741 NONEI
I1975 I0.16 I100.00 I
I1976 I21.98 I~97.59 I 5.3063 I
I1977 I37.69 I 89.80 I 3.7921
11978 115.04 I 94.05 1 2.9557
I1979 I13.55 I 91.42 I 2.0459
I1980 I8.60 I 96.56 I 6.6432 I

* I1981 I2.81 I 98.31 I 5.8410

The ratios for the case initiation years are too irregular to draw

any conclusions from this analysis, though the ratio improved in

the three most recent years of data.

* (2) SAAC Data: An identical analysis was performed on the

SAAC data. -See Table D7.
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TABLE D7. SAAC RATIOS BY YEAR IN WHICH CASE LINE INTIATED

I f PERCENT 1i
I I OF IWEIGHTED ISTANDARD I

IYEAR ICASE LINES I RATIO IDEVIATIONI

I1970 I 0.56 I99.29% I40.8764 I
I1971 I 5.03 I97.82% I26.3348 I
I1972 I 12.17 I101.29% I 1.0786
I1973 I 12.59 I96.69% I 4.8650 I
I1974 1 15.66 I99.04% I 6.0955
I1975 1 17.62 I95.29% I 3.7234 I-
I1976 1 9.09 I88.36% I 1.5351
I1977 1 10.63 I83.54% I 4.7125 I
1 1978 1 2.94 190.33% I 8.5841
1 1979 1 4.90 I92.15% I 1.6052
1 1980 1 5.17 I99.39% I13.7328 I
1 1981 1 3.64 1 100.25% I13.8518 I

Note that the ratios have increased for the last five years through

1981.

d. By Case Closure Date:

(1) DSAA Data: An analysis was made of the cases with

major items to determine if there was a relationship between closure

*year and weighted ratio. The year that the case was closed out

*was used to establish a ratio for each year. The results of this

* analysis are shown in Table D8.
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TABLE D8. DSAA RATIOS FOR YEAR IN WHICH CASE CLOSED

J PERCENTI I
I OF I WEIGHTED STANDARD I

IYEAR ICASES I RATIO IDEVIATIONI

I1977 I0.17 I100.00 I- I
I1978 I5.62 I 100.00 I 0.0052 I
I1979 I19.34 I 95.29 I 4.6934 I
I1980 I19.83 I 89.92 I 2.9612
I1981 I29.42 I 94.17 I 5.0284 1
I1982 I25.62 I 93.25 I 3.4009

There is no apparent relationship between closure year and ratio.

(2) SAAC Data: A similar analysis was made of the SAAC

data. The results are tabulated below in Table D9.

TABLE D9. SAAC RATIOS FOR YEAR IN WHICH CASE LINE CLOSED

ir PERCENT r
I OF IWEIGHTED ISTANDARD

IYEAR ICASES LINES I RATIO IDEVIATIONI

I1980 1 1.26 I 81.72 I35.4030

I1981 I 15.10 1100.26 I 2.0561

I1982 I 83.64 I 96.05 I 2.9000

No new conclusions can be drawn from the results.

e. By Unit Cost:

SAAC Data: Ranges of case line unit costs were analyzed

to determine if a discernible pattern of cost versus ratio could

be found. The results may be seen in Table D10. Dollar unit cost

ranges, distribution of case lines, weighted ratio and standard

deviation of weighted ratio are shown.
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TABLE D10. SAAC UNIT COST DISTRIBUTION AND RATIOS

CASE LINE 1 PERCENT OF I WEIGHTED I STANDARD .
DOLLAR UNIT COST RANGE I CASE LINES I RATIO I DEVIATION .

.001 - 1.000 0.84 102.19 6.9275 "
1.001 - 10.000 2.38 85.41 12.3739 I

10.001 - 100.000 13.85 94.93 7.8831
100.001 - 1,000.000 35.80 97.81 3.3750

I.1,000.001 - 10,000.000 29.09 94.58 2.8575
I 10,000.001 - 100,000.000 15.10 96.35 3.4462
I 100,000.001 - 1,000,000.000 2.80 101.98 14.0558

I 1,000,000.001 - 10,000,000.000 0.14 100.14 -

No clear relationship exists between unit price and ratio.

f. By Case Line Cost:

SAAC Data: This analysis is similar to that in (e) above.

The results may be seen in Table DlI below.

TABLE DlI. SAAC CASE LINE COST DISr'RIUTION ?:LD RATIOS

1 PERCENT OFT WEIGHTED! STANDARD I
I DOLLAR CASE LINE COST RANGE I CASE LINES I RATIO I DEVIATION I

.001 - 1.000 0.00 0.00 -
" 1.001 - 10.000 0.00 0.00 I - I

1 10.001 - 100.000 1.82 18.56 30.2306
100.001 - 1,000.000 13.99 59.48 12.5233 -

I 1,000.001 - 10,000.000 32.31 65.52 26.5294 "
1 10,000.001 - 100,000.000 25.59 91.57 5.8939

i00,000.001 - 1,000,000.000 17.20 95.33 2.9129
1,000,000.001 - 10,000,000.000 7.13 95.73 1.5250

10,000,000.001 - 100,000,000.000 1.96 97.97 6.2658

The weighted ratios for case lines valued at over $10,000 show an

* upward trend suggesting that the estimates for higher valued lines

* are better than those for low valued lines.
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g. By Time Span Between Case Initiation and Case Closure Date:

(1) DSAA Data: To determine if there was a perceptible

relationship between the duration of a case and the resulting weighted

ratio, the difference between the case closure year and the case

initiation year (span) were computed. The weighted ratio was then

computed for each span. The year spans ranged from 0 to 10 years

with the majority of cases lasting 3 years or less. Two analyses

were made and compared. First for the total file (including major

items), then for the subset of that file that contained only major

items. For both analyses, those cases where the initial or final

case value was unavailable were excluded. The results may be seen

in Table D12.

TABLE D12. DSAA RATIOS AS A FUNCTION OF YEARS BET', ....
INITIATION AND CASE CLOSJR..

CASE I MAJOR ITEMS I TOTAL FILE
I DURATION IPERCENT OFIWEIGHTEDISTANDARD (PERCENT OFIWEIGHTEDISTANDARD I
(YEARS) I CASES I RATIO IDEVIATIONI CASES I RATIO IDEVIATION

0 1 0.17 1 101.73 1 - 1 0.35 92.27 6.8971
1 1 11.40 1 95.24 1 1.7369 1 14.50 84.42 5.7824
2 1 31.90 1 93.39 1 2.6955 1 33.27 56.19 25.0535
3 1 24.96 1 92.56 1 4.2063 1 28.19 76.47 5.2510
4 1 18.02 1 88.56 1 3.0353 1 15.43 71.47 5.9897
5 10.58 1 96.94 1 6.5880 1 6.95 1 70.67 9.3919
6 2.81 1 86.05 1 5.4196 1 1.44 1 77.79 6.5236
7 NONE ....
8 NONE - -

9 NONE . I
I10 0.17 1 95.29 - 1 0.03 1 95.29 -

ITOTAL CASES I 605 I 3959 I .-II I _ _ _ I _ _ _ _ _ _ _ _ _ _ _

In both analyses, over 70% of the cases were completed in 3 years or

less and the shorter the duration, the better the ratio.*
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(2) SAAC Data: An identical analysis was made on SAAC

major item data. The results may be seen in Table D13.

TABLE D13. SAAC RATIOS AS A FUNCTION OF YEARS BETWEEN CASE
INITIATION AND CASE CLOSURE

I CASE LINE IPERCENT OF fWEIGHTED 1STANDARD
DURATION ICASE LINES I RATIO IDEVIATION I

I 0 I 0.00 I0 - I
1 I 3.78 I 100.34 I 13.4712 I-

I2 I5.03 I 99.19 I 13.9640 I
I3 I 4.90 I 92.14 I 1.6052 I
I4 I 3.36 I 89.56 I 6.1034 I
I5 11.33 I 82.62 I 5.7331 1
I6 I 14.83 I 95.72 I 3.3454 I
I7 I 12.31 I 90.40 I 7.4097 I

8a 16.78 I 99.37 I 6.0139 I
I9 I 14.83 I 97.09 1 3.0203
I10 I 7.27 I 105.41 I 5.0385
I11 I5.03 I 97.82 I 26.3348

12 1 0.56 I 99.29 I 40.8764

I TOTAL CASE LINES 715

No apparent conclusions can be drawn from this analysis.

h. Classified and Unclassified Data:

(1) In some FMS cases the type of materiel and quantity

purchased are classified. DSAA data was used to determine if

* there was a perceptible difference between classified data and

*unclassified data price ratios. Classified data was excluded from

data requests to insure that the final report would be unclassified

and on the assumption that there is no price ratio dependence on

* the classification of the data. The classified cases represented

* 0.6% of the total file.
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t2) The initial and final prices for 23 classified

cases were examined. The case line items were a mixture of services,

and major and secondary items. Total case prices were used. The

weighted ratio for all 23 cases was 97.99%. The range of individual

ratios was from 69.10% to 100.99% with a median individual ratio of

99.98%.

(3) The mean of the classified cases was compared to

the mean for the total DSAA file. At the 10% significance level.

using a t-distribution and two tailed test, the mean of the classi-

fied data was found to be significantly different from the mean of

the total file suggesting that they do not come from the same

population.

(4) This indicates that classified data should ,bave

been included with the unclassified data for completely accurate

analyses. However, since classified cases comprised only 0.6% of

the cases provided by DSAA, none of the analyses would show a

significant change if classified cases would have been included.
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